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. Although this dinosaur family-tree arrangement seems universally acknowledged by everyone from children to wizened palaeontologists, we might all have to rearrange our mental furniture. On page 501, Baron et al. 2 present a revolutionary proposal that the relationships of the major groups in the dinosaur evolutionary tree should be radically reorganized.
The clade Dinosauria was named and described 3 by the palaeontologist Richard Owen in 1842. However, in 1888, Harry Govier Seeley noticed such glaring differences between dinosaurs 4 that he divided them into two groups named after differences in their pelvic bones, and, for a century, Dinosauria was not recognized as a natural group that evolved from a single common ancestor 5 . This view changed in the 1980s, when the palaeontologist Jacques Gauthier showed that dinosaurs form a single group, which collectively has specific diagnostic traits that set them apart from all other animals 1 . So both Owen and Seeley were right. And there it pretty much stood -until this issue of Nature.
For decades, the reconstruction of evolutionary trees in all branches of life has been standardized by the use of a phylogenetic systematic approach that insists on recognizing natural groups only by newly evolved traits that their members uniquely share 6 . Baron et al. use this analytical method, but reach different conclusions from those of previous studies by incorporating some different traits and reframing others. Because the authors followed standard methods, their results cannot be dismissed as simply a different opinion or speculation. Instead, the trait analyses they used will need to be scrutinized in minute detail by researchers. But this will also be true of the traits used for previous analyses. And that, in the end, can only be good for the field.
The detailed phylogenetic analysis conducted by Baron et al. builds on previous analyses by others, but is original in many respects. They arrived at a dinosaur evolutionary tree (Fig. 1) containing one main branch that subdivides into the groupings of Ornithischia and Theropoda, and a second main branch that contains the Sauropoda and another, more archaic group, the carnivorous Herrerasauridae (usually positioned as either basal theropods or basal Saurischia, or outside Dinosauria but close to it) 1, 5, 7 . Baron and colleagues' evolutionary tree is unique, and here's why. In this dinosaur family-grouping game, the joker in the pack has always been Ornithischia. From their earliest appearance, they have been weird. They have a strange additional chin bone, their incisor teeth are smaller than those of other dinosaurs, their cheek teeth are regular and closely spaced like molars, they have beaks, and their hip bones are enigmatically organized 7 . Also, unlike nearly all the other dinosaurs except Sauropoda, they are clearly herbivores, as their teeth and jaws show.
But weirdest of all, Ornithischia don't begin to diversify substantially until the Early Jurassic, about 200 million years ago, or maybe by the 'last party weekend' of the preceding Triassic period. By contrast, the other dinosaurian groups already existed by at least the early Late Triassic, some 30 million years earlier. The single specimen of the small Pisanosaurus from the Triassic of Argentina is conventionally regarded as an ornithischian 7 , but it is incomplete and poorly preserved, and has been something of a Rorschach ink-blot interpretation test for decades. And although
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Dividing the dinosaurs
The standard dinosaur evolutionary tree has two key branches: the 'bird-hipped' Ornithischia and the 'reptile-hipped' Saurischia. A revised tree challenges many ideas about the relationships between dinosaur groups. See Article p.501 , as indicated by dotted lines and question marks. b, Baron et al. 2 propose a revised dinosaur evolutionary tree in which one main branch contains Herrerasauridae and Sauropoda, and the other main branch contains Theropoda and Ornithischia.
Ornithischia don't establish a firm presence until the Early Jurassic, they then seem to be everywhere at once 8 . The suspicion has long been that ornithischians might have evolved from another preexisting dinosaur group. But if so, which one? Sauropods have been proposed because both groups are herbivorous. However, a comparison of their skulls, teeth and skeletal structures suggests that sauropods and ornithischians evolved their modes of herbivory quite differently. Baron 
Also puzzling is Baron and colleagues' finding that the primitive-looking herrerasaurids, from the South American Triassic, are the sister group to the sauropods. This link is not strongly supported, but it is intriguing. Herrerasaurids were carnivores, and they are usually linked to or included with the carnivorous theropods 7 . Baron et al. suggest that this is an example of the independent evolution of the same trait, known as convergence, and certainly, the 'hypercarnivorous' features of large skulls and teeth evolved independently in the two groups.
However, a more moderate set of carnivorous or even omnivorous dental features might have been the ancestral condition for all of these groups. Of the groups closely related to but outside Dinosauria that were used for comparison, most of these, including most archosaurs, were carnivorous 9 . It seems probable that the herbivory of the classic ornithischians and sauropods evolved independently, a conclusion that also applies to the traditional dinosaur groupings. Baron et al. conclude conservatively that omnivory might be the basal dinosaurian condition because the teeth in the first members of these groups have different shapes (heterodont). This idea seems reasonable because many small animals with heterodont teeth are omnivorous; but some small mammals that are herbivorous or carnivorous also have heterodont teeth, so the assumption of omnivory might not be the final word on this matter.
There are other implications of Baron and colleagues' analysis. The authors find, consistent with most other studies, that early dinosaurs, like their closest non-dinosaurian relatives (including pterosaurs), were small, bipedal and had grasping hands 10 . They suggest that dinosaurs might have originated in the Northern Hemisphere, because most of their basal members, as well as their close relatives, known as outgroups, are found there. This is striking because, for decades, South America was thought to be the cradle of dinosaur evolution, thanks to the presence of herrerasaurids and other close dinosaurian outgroups 11 . The authors suggest that more such basal relatives will be found in northern continents and, to some extent, their predictions have already been validated by fossil discoveries 12 . 
M I C H A E L ST R O N G & R E B E C C A M . DAV I D S O N
N ext-generation DNA sequencing has revolutionized infectious-disease research and surveillance, and allows the evolutionary history of pathogens to be observed at a resolution unimaginable just a decade ago. The technique offers a particularly useful way to investigate outbreaks of any emerging infectious pathogens, because high-throughput testing of bacterial or viral genomes can determine the genetic relatedness of strains. Mycobacterium abscessus causes human disease in several tissues and organs, including the lungs 1 , and people with cystic fibrosis have a weakened lung defence that makes them particularly vulnerable to M. abscessus infection 2 . This bacterial infection has increased in prevalence 3 , which is of concern because of the microbe's virulence and drug resistance. Bryant et al. 4 set out to investigate the rise of this infection in individuals with cystic fibrosis, and, writing in Science, report a sequencing analysis of more than 1,000 clinical strains of M. abscessus from around the world.
The Mycobacterium genus is often divided into two groups -one containing the species that cause tuberculosis (Mycobacterium tuberculosis) and leprosy (M. leprae), and the other known as nontuberculous mycobacteria (NTM), encompassing all other species, including M. abscessus. Infections of M. tuberculosis are spread by person-to-person transmission 5 . By contrast, NTM infections have long been thought to be acquired almost exclusively from the environment 6 , where the bacteria are omnipresent, occupying diverse natural 6 and artificial 7 niches. In some cases, these niches serve as reservoirs for the bacteria to spread and infect humans 6 , although more research is needed to identify the environmental habitats that are the most probable sources of the NTM bacteria that infect humans.
The steady increase in NTM infections in many regions of the world 8, 9 has resulted in greater awareness among doctors of the global impact of such infections, particularly because some individuals incorrectly diagnosed with tuberculosis have been shown to have an NTM infection instead 10 . To study NTM infection, Bryant et al. used next-generation sequencing to analyse the genomes of 1,080 strains of M. abscessus isolated from 517 patients in the United Kingdom, continental Europe, the United States, Ireland and Australia. The authors combined the sequencing information with publicly available genomic data to perform phylogenomic comparisons, and to create relational-alignment trees to examine the genetic relatedness of the clinical bacterial isolates that affect individuals with cystic fibrosis.
This analysis confirmed the presence of three
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Bacterial transmission tactics
Genome sequencing of Mycobacterium abscessus strains that infect the lungs suggests a possible shift in the bacterium's mode of infection from environmental acquisition to human transmission. This finding has clinical implications.
"Hypotheses that challenge paradigms are essential for scientific progress, but they also warrant careful follow-up."
